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Figure 1.- A wing-mounted, tractor, single rotating propeller configuration of an advanced turboprop 
aircraft. 





The return of propeller aircraft to long haul commercial service may be rapidly approaching In the 
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ADVANCED TURBOPROP NOISE CHARACTERISTICS 
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SYNTHESIS SYSTEM ORGANIZATION 
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Figure 3.- Aircraft Noise Synthesis System 





AIRCRAFT NOISE SYNTHESIS SYSTEM 




• 



so 

5s 





S3 



3 

G 





c 

S3 


i—i 

3 



S3 


3 

CU 


r4 

3 

3 


3 


O 

i4 

• A 

O 

3 

V 


O 


Vi 

4-1 

CO 

u 

a 4 

3 


3 


bC 

•H 

3 

4-1 

3 






a 

Vi 

3 

Vi 

4-1 


> 


CU 

CU 

3 

O 

4h 

3 


S3 

A 

•c 

a 

4-1 

G 


3 


CO 

o 

4-1 

CO 

4-1 


i-4 

4-1 



i4 



3 

S3 

3 

3 


0) 

4-1 

3 

• * 

a 

3 

4-1 

O 


X 

CO 

O 

u 


3 

3 

G 


4-t 

i4 


a) 

5s 


3 




r-1 

3 

> 

4-1 

S3 

0 

T3 


0) 

cO 

O 

u 

•H 

3 

3 

3 


4-J 

3 

•H 

<U 

> 

i4 

S3 

3 


CO 

>4 

4-1 

CO 

•H 

4-1 

3 

X 


V< 


<0 

•o 

4-1 

•H 

3 

S3 


<D 

CO 

u 

o 

O 

G 

4-1 

3 


3 

0) 

o 


3 

3 


O 


3 

4-1 

1-1 

0) 

u 

CL 

3 

U 


DC 

CO 


X3 


CO 

3 

x> 



u 

u 

4-1 

SO 





O 

3 

<u 



£ 

•C 

3 


4-1 

s 

> 

o 

• * 

•2 

G 

3 



3 

u 

4-1 

3 


3 



S3 

bO 

3 


4-1 

3 

CO 

X 


0) 


CD 

<U 

3 

3 


G 


CO 

e 

•Q 

> 

3 

G 

CO 

3 


3 

<u 

O 

14 

3 


G 

3 



44 


4-1 

O 

3 

•rt 



CO 

CO 

S3 

CO 

a 

U 

4-1 

3 


CO 

!s 

3 

i—l 

0 

3 

3 

G 


t=5 

CO 

•H 

3 

o 

4-1 

•rt 

•H 




44 

Vl 

o 

3 

V 

4-1 


/-N 

S3 

*H 



0 

3 

3 


CO 

3 

O 

3 

3 

3 

4-1 

14 



CO 

(U 

O 

3 

Vi 

G 

U 


3 

cO 

CL 

i4 

O 

3 

3 

3 


u 

X> 

CO 

4-1 

4-1 

CL 

U 

4-1 


o 

1 


•H 



3 

G 


bO 

Vi 

to 

CO 

3 

3 

•3 

3 


•H 

3 


o 

U 

3 

G 

U 


44 

4-1 

4-1 

a 

3 

3 


3 


N-/ 


CO 


CL 

X= 

3 

X= 



a 


4-1 


H 

3 

G 



0 

0) 

4-1 

S3 


•H 



0) 

o 

CO 

3 

3 


O 

bC 


4-1 

o 

•H 

U 

3 

• 

3 

3 


CO 


O 

o 


CO 


14 


5s 

a) 

3 

u 

-3 

4-1 

3 

3 


c/o 

X? 


•H 

3 

G 

•H 

•H 



H 

Vi 

3 

3 

3 

3 

3 


CO 


<u 


XJ 

4-1 

4-1 

0 


•H 


> 

bC 

S 

4-1 

Vi 

3 


CO 

• 

o 

3 

o 

3 

3 

Vi 


3 

4-1 



Vi 


G 



X 

3 

1—1 


Vi 

S3 


3 


4-) 

3 

4-1 

u 

3 

3 

X= 

•3 


c 

€ 


3 

3 

3 

G 

4-1 


5s 

*H 

4-1 

> 


O 

14 



uo 

v» 

4-1 



Vi 

•3 

3 



3 

3 

3 

S3 

bO 

> 

1-4 


0) 

a 

U 

B 

3 





CO 

X 

G 

Ti 

3 

*3 

3 

•g 


•H 

3 

U 

4-1 

X 

3 

14 



O 


i4 


so 

3 




JZ 

CO 

3 

3 

3 


•H 




•H 


X 

o 

• A 

i-4 

3 


4J 

X 

4-1 

4-1 

Vi 

3 

3 

14 


44 

4-1 

O 


X> 

4-1 

0 

u 


CO 



4-1 


G 

•H 

3 


u 

3 

CO 

3 

4-1 

3 

4J 

> 


a 

•H 

3 

3 

O 

4-1 

3 



u 


o 

O 


4-1 


5s 


i4 

S3 

i4 

o 

bC 

3 

3 

1-4 


< 

3 

4-1 

o 

3 


4-1 

4-1 



CO 

<0 

3 

•H 

G 

3 

3 


S3 

3 

i-i 


4-1 

•H 

Vi 

3 


3 


3 

O 

3 

Vi 

3 

TJ 


CL 

•H 

0 

44 

•rt 

3 

3 

3 


o 

f-4 

’14 

3 

« 

X 

3 

3 


1-r 

3 

CO 

14 

. 3 

a 

bC 

CL 


3 

B 



O 

3 


3 


> 

i4 

o 

<0 

U 

o 

O 

S3 


CU 

4-1 

•H 



0 

v» 

3 


S3 

CD 

*3 

•X 

3 

4-1 


14 




3 

3 

Vi 

3 




5s 

0) 

3 

4-1 

4-1 


3 

3 


1—1 

CO 



O 

»•» 


V 

• 

4-1 

•H 

* 

3 

3 

4-1 

ts 

3 

4-1 

c 

o 

bO 

•rt 

a 

44 

2 


3 

0) 

fl 

3 

3 

CD 

■H 

> 

3 

3 

g 


•H 

3 


x: 


O 

4-1 

0) 

CL 

v -*>* 

•c 

0 

CD 

3 

«H 

3 

Vl 

o 

U 

44 

G 



4-1 

3 


u 

* 

3 

3 

14 

J5 

3 

O 

«< 

a 

► 

5s 

3 

3 

7J 

Vi 

G 


o 

i 

CD 

M 

r4 

3 

3 



•25 

3 


3 

a 

3 

? 

SO 


v 

S 

3 

4-1 

a 


♦ 

i-4 


3 


X2 

3 

o 

3 

V 

3 


4-1 

4-1 


U 

Q 

•H 

0 

x: 


9 


100 



O 

cn 


o 

CD 


o 


o 

CD 


o 

in 


o 

TT 


N 

X 


X 

o 

c 

© 

3 

cr 

0) 

t. 

C+- 

P 

© 

<P 

c 

© 

0 

*u 

c 

© 

JD 

1 

© 

> 

rd 

•p 

o 

0 

1 

cn 

\ 



o o o 

cn cd rv 


O O 

cd in 



o o o o o 

cn cd rv cd in 


N 

x 


x 

o 

c 

© 

3 

cr 

© 

P 

'*+- 

P 

© 

■P 

C 

© 

0 

*n 

c 

to 

SI 

1 

© 

> 

to 

•p 

o 

0 

1 

CO 

\ 


m 



© *D 
p 

3 - 

“O 

W — 

c 

W © 

3 

© > 

o 

1. © 

cn 

a— 


T 



J i I i L 


O 

© 

© 


© 

E 


o o o o o 

cn co rv cd in 


m 

“O 

x 

-j 




© 




CO 


N 

EC 


iH 

o 

c 


in 

t — 1 

X 


CN 

cr. 

CM 

© 

> 

© 

r-t 

C 

cO 

Si 

X 


1 ! 


CO 


<U 

o 



CO 

u 


>■» 

O 

** 

© 

si 

jo 

I 


© 

=3 

b c 

o 


•rt 

4 -J 

1 


cr 

© 

© 

I 

© 

c 


p 

IM 

Jd 

4-1 

o 

4 -J 


i — 1 

CO 

4 _> 

Ip 

tt 


O 

x 


C 

© 

E 

c o 



CO 


c 0 

X 

CO 

X 

4 -J 


C 

© 

IH 


d 

a 


• 

tv) 


4-J 

CO 

DC 

-n 

CO 

cO 

© 

CO 

•H 

in 

• 


p 

c 

CN) 


4 -* 

c 

a 


o 


CN 


© 

p 



a 

© 

X 


CO 

> 

c 



o 

© 


X 




C 

f — i 

in 


CO 

U -4 

• 


.O 





CL vO 


© 

o 



> 

p 

y-t 


cO 

CL 

o 


4-1 

o 



O 

s 

CO 

N 

32 

o 

p 

© 

I 

X 

4 -) 

•H 

u 

in 

P 

•H 

X 

d 

© 


•c 

© 

d 

n* 

o 

4-1 

1 

a 

c 

cr 

© 

II 

© 

co 

p 


c 

> 

IP 

tn 

o 

X 

CO 

»— t 

o 

X 


CO 

C 

© 

d 

© 

4-1 

co 

s: 

d 

-j 


4-1 

© 

a 4 

© 
c , 

CO 


6 

© 

U-t 

CO 

M 

m 

•H 

P 

o 

X 

c 


o 

CO 

d 

CO 

4 -> 

c 

4 -J 

CO 

1-1 

C 

C 

i-i 

Ip 

X 

s: 

4 -) 

c 

© 

S 


CO 

CO 

© 

< 1—1 


CO 

x 

H 

B 

i-i 

C 

© 

CO 

o 

w 

4-1 

CO 

iH 

d 

te 

< 

© 

p 

4-J 

CO 


Si 

a 

P 


1 



CO 

1 

• 



v-/ 

<r 




© 




p 




d 




bC 




•H 




EP 




10 





ADVANCED TURBOPROP NOISE STIMULI 


g 




G 

















09 


(0 

4-4 
















G 


■H 


o 

O 

P 






G 

4-1 



G 




O 

O 


O 


•H 



<D 

TJ 

T3 



G 

G 



G 


rH 


44 

tH 


G 


4-1 

rH 

•G 

•G 

G 

G 



G 



G 

£ 


rH 



G 

G 



to 

2 

bO 

P 

CJ 

G 


*0 

43 

G 


O 



G 


*G 

O 

G 

P 


P 

> 

G 


G 

4Q 


G 

4-1 

-G 


G 

4-1 




G 

a 

•G 

g 

X 


CD 

O 

2 

G 



G 


0 


•H 

0 


P 


G 

p 

44 

> 

tH 

CD 

rH 

43 

G 

> 

G 


43 

44 

4J 

G 

CO 

G 


O 


0 

G 


o 

CO 

00 


4J 

G 

•g 

> 


•G 

O 

•H 

G 


4-1 

<3 

44 



43 

G 

SK 


•H 

0) 

rH 


G 

G 


G 


4-> 

tH 


0 




G 


G 

rH 

4-4 

O 


<3 



4-1 


O 

4J 

rH 

0 

• 

O 


"G 


G 

G 

& 

4-1 

O 

G 

4-1 


►S3 

<0 

O 


P 

O 

G 

G 

44 

O 

• 

2 



43 







IE 

G 

O 


A 

G 



O 


0 

a 



44 

0 

44 

CO 

*2 

G 

• 



1 



W 

G 

44 

G 

rH 

G 

0 




O 

4-1 

g 

G 

a> 


O 

•G 



G 


G 

44 

P 

G 

G 

G 


CM 

44 

tH 

G 

o 

c0 

g 

G 

in 

CD 

p 


G 



O 

4-1 

P 


G 



O 

4-1 

P 

*H 


> 

CD 

r^ 

P 

*H 


O 

• 

G 

G 


4-1 

a 

G 


• 


G 

o 

P 

*G 

4-1 

•H 


<D 

43 



P 

•H 

A 

TJ 

O 




44 

G 

a 

p 

to 

CO 


O 

O 

TJ 

4J 


A 

G 


G 

G 

G 

0 

G 


G 

rH 

p 

•H 

g 

O 


G 

4-1 

*H 

1 


c 

-2 


4-1 

0 

a 


G 


P 

G 

0 

to 

tH 

P 




G 

G 


0 

B 

G 


O 

G 


> 



> 

44 



A 

CD 

*2 

c 

C 

G 


•H 

3 

4-1 

vO 

P 


G 




G 

0 

a 

€ 

1 

O 

c 

in 

O 

O 


4J 

G 

rH 

CO 

bO 

•G 

2 

G 


G 

rH 

tH 

o 

o 

o 

G 

G 

w 

O 



G 


0 



0 

> 

*G 


P 



p 

o 

4-1 

a) 

43 



T3 


O 

4 : 

G 

A 

G 

G 


G 


G 

G 

G 

cl 


l 

p 

*G 

P 

G 

G 


O 

O 

G 

< 

43 

A 

*G 

rH 


rH 

P 

tH 

o 

rH 

2 

<D 

G 

44 

P 

G 


rH 

G 

P 

PH 

4-1 

*G 

G 

40 


rH 

0 

43 

A 

CO 

g 

44 

O 

G 

G 




S3 




G 

G 



G 

G 

H 

p 

•H 

o 

44 

P 

P 


G 


P 


•G 

G 

44 

O 

CL 

CO 


CL 

G 


0 

P 

4-1 

tH 

43 

O 

G 

G 


G 

CL 

G 

A 

O 

P 

G 

1 


O 

G 


44 

O 


-G 


P 

C 

•H 


> 

•H 

G 

4-1 




Pd 


P 

P 

• 


P 

CD 


4-4 

•H 

O 

P 


P 

4-1 

0 


G 


4-1 

CO 


CL 

CL 

G 

•G 

O 

g 

G 

O 

G 

*H 

O 


G 



4-> 

G 

G 

44 





0 

CD 

tO 

p 

43 



4-1 

4-1 


G 

rH 

G 

G 

tH 

43 

G 

G 


44 

*G 

O 

a 

4-1 

43 

P 

2 

P 

G 

G 


A 

G 

rH 


rH 

4-1 

P 

43 


O 

0 

tH 

g 


4-> 


G 

CD 

rH 

•H 


O 

O 

•H 

*G 

P 


O 

4-1 



0 

44 

to 

G 



G 

rH 

2 

4S 



•H 

44 

G 

G 

A 

P 



G 

O 

G 

> 

43 

•g 

A 

A 

rH 

e 



G 

rH 

O 

4-1 

4-1 

G 

•H 

bO 


G 

G 

rH 

"d 

P 

a 



CD 

•H 

2 


G 

G 

P 

O 

G 

rH 


0 


tH 


0 

to 


to 

0 

2 

CU 

G 

6 


O 

43 

CL 

G 

G 

-n 


tH 


O 

G 

a 


P 


4-1 

> 

O 


•H 





CL 

O 

G 


G 


c 

43 

tH 

mh 

c 



G 

P 

TJ 

4-1 


A 

G 

4-1 

X 


rH 

• 

0 



44 

G 

o 

a; 

N 

*G 

4-> 

cl 

G 



G 

C 

A 

G 

G 

tH 

4-1 



>v 




00 

S3 

<u 

a 


N 

rH 


rH 

O 

b0 


A 

G 

44 

0 


O 

• 

G 

CO 

CD 


G 

0 

rH 

•H 

G 


•H 



G 

4-1 

> 

G 

O 


G 

G 

A 

g 

p 

m 

•H 

1 

G 

G 

O 


44 

•d 

rH 

*G 


G 

P 

tH 


G 

• 

44 

o 

a 

• 

44 

•G 

G 

G 



O 

G 

44 

0 

G 


O 

4-1 


0 

t4 


tH 

CD 

CM 

<D 

P 

O 

A 

a 


P 

G 


4-1 

O 

4-1 

P 

G 


cr 

v/ 

P 

44 

P 

a> 

*G 

*H 

tH 

4-1 

jK 


CL 


44 

•H 


O 

•H 

p 


G 


O 

to 


CM 


43 

4-1 

G 

H 



A 

44 

4-1 

*G 

C 

G 

0 


P 

G 

44 

rH 

o 


CO 

4-1 

G 

5k 



4J 

G 

O 

rH 

G 



bO 


44 

CL 


2 

4-1 

*2 

2 

1 

CD 

G 



42 

P 

G 

G 

4-1 

G 

a 

•H 



G 

G 

6 


G 


CD 

> 


s 


be 

G 

A 


G 

P 

0 

44 


G 

A 

0 

tH 

*G 

tO 


G 

G 

2 

4J 



•u 

G 

G 

O 

G 

p 

G 


44 

G 

P 

CO 

a> 


O 

O 

0 

43 

P 


rH 

4-1 

4-1 

A 

O 

S 

Pu 

O 


G 


G 


tH 

A 

tH 


0 

4-) 

O 


44 

G 


4-1 

rH 


0 

O 


P 

G 

44 

00 

p 

o 

P 

P 



a 



CL 

G 



G 

43 



O 

CL 

•P 

H 

G 

vO 

G 

CO 

CD 

rH 

G 


44 


43 

4-1 

G 

G 

p 

P 


G 

O 

G 


> 

CM 

P 

G 

.*3 

rH 

p 


44 

5k 

H 

0 

2 

tH 

0 

G 


•H 

rH 

CL 

a> 




A 

4J 

G 



O 

4J 


O 

£ 

O 

4-1 

rH 


*G 

G 



5k 

A 

<D 

bC 



5k 


G 

iH 




0 


rH 



> 

tK 

to 

rH 

m 

CO 


43 

A 

P 


4^ 

> 

• 

G 

p 


A 

G 


G 

0 

44 

p 

t— i 

CM 

iH 

43 

4-1 


G 


G 

•H 

G 


G 

*G 

G 

CL 


A 

G 

tH 

g 

CO 

CM 

O 


O 

N 

C 


4-1 

4-1 

O 

A 

> 

G 

bO 

O 


44 


> 

03 

O 


G 

2 

A 

P3 

t4 



O 

•H 

a 

P 

G 

P 

P 



>> 

•H 

0) 

tH 

A 


A 



B 


G 

G 

44 


G 


G 

CL 


G 

V 

4-1 

bC 

P 

o 


P 

CO 

O 

•H 


G 

P 

G 

c 

G 

*G 

rH 



G 

0 

O 


2 

<30 

G 


P 

O 

rH 


O 

•r! 

rH 

OO 

A 

G 


bO 


44 

G 

G 

O 

6 

*—4 

G 

44 

CD 

CO 

G 




2 

CO 

O 

O 

A 

C 


G 

0 

P 

P 

V 


43 

O 

> 


P 


O 


a 



P 

bO 

tH 


rH 

cr 

tH 


4-1 

A 

*G 


O 

0 

a 


4-1 

G 

•H 

44 

G 

A 

G 

4-1 


0 

G 

*G 

T) 

CO 

in 

G 

rH 

O 

4J 




G 

G 

O 

43 


•H 

G 


O 

p 


G 

5k 

CO 

O 

CD 



G 



•H 



H 

a 

4-1 

4J 


rH 

44 

*G 

CO 

CO 

*■—4 

P 

> 

CO 

O 

•H 


G 

O 

43 

P 


0 

G 

O 


G 


0 

0 



43 

G 

a 

m 

43 


u 

G 

O 

G 


p 

tH 

P 


O 

A 

G 


CO 

A 

1 

rH 

•H 

H 

4J 

• 

•H 


G 

> 

s 

CL 

X 




G 


CO 

2 

m 

O 


0 



<r 

B 


G 

P 

/K 

O 

G 

G 


43 

44 

A 

to 


s 

4J 

2 

G 


G 


•H 

G 


G 

rH 

A 


rH 


O 

0 

/-s 

> 



1 

43 

CD 

4J 

•H 

G 

rH 

G 

P 

G 


P 

2 

bo 


•H 

G 

rH 


P 

vO 

<D 

4-1 

0 

44 


P 


43 

O 

A 

• 

0 

G 

G 


43 

0 

G 

a 

g 

v-/ 

G 


<r 

G 

G 

G 

G 

-G 

44 

O 

44 

4-1 


•H 


U 

O 

4-1 

0) 

G 


O 

2 

CD 


C 

bo 

P 

G 



G 


ip 

G 



CL 

G 

p 

P 

« 

H 

G 

Vt 


O 

•H 

£ 

O 

2 

2 

P 

*G 

O 



a 

a 

2 

00 

0 

CD 

w 

G 

44 

P 

G 

44 


P 

a 

A 

>-/ 

G 


A 


8 

0 

a 

5k 

O 

•H 




*4T“ 

•H 



A 

G 

u 


O 

G 

P 


p 

0 

G 

CO 

O 

a 


5 


CO ~ 

P 

0 

G 


G 


G 

G 

4J 

O 


bo 


*G 



G 

• 

G 

G 


G 


G 

2 


0 

O 

G 

G 

4-1 


0 

rH 

G 

CO 

rH 

0) 


O 

4-1 

(X 

a 


O 

G 

G 

4-1 

•H 

> 

2 

O 


p 

G 

0 


to 

0 

m 

44 

G 

O 

a 

G 

•H 

O 

43 


4-1 

*G 

a 

G 


a 

0 

44 

CO 

g 

a r 

*G 


<D 

P 

0 

5 

4J 


4-1 

43 

G 

G 

G 

P 

• 


O 


2 

o 

CD 


rH 

B 

Phi 

G 

0 

G 

A 


O 

0 


P 

4-1 

G 

p 

4-1 

G 

43 

P 

P 

0 

G 

G 

O 


A 

rH 

B 

G 

G 

0 

44 

0 


G 

G 


A 

P 


CM 

CO 

4*4 

•G 

A 

G 

m 

2 

O 

2 

O 

rH 

O 

G 

A 

O 

44 

G 

44 

c 

0 ) 



G 

0 

P 

•H 


a 

P 

% 

P 



G 

•G 

tH 

0 

43 


5k 

jq 




.ft. 

„JL.; 


p 


4-> 


CL 

4J 

2 

G 

G 

44 

& 

44 

O 

CO 

43-; 

^0 



m-- 

--w-' 

w 

P 

G 

V 

G 

a 

G 

G 

fi 

4J 

G 

6 


44 





•V-A •; 



0 . 



G 

P 

G 

2 

O 


G 

rH 

0 

G 


Si 

4 S 



v <3'^ 


yw*-. 

p 


2 

Cl 

G 


1 

•H 

G 

0 

0 

0 

G 

G 


O 

A 


0 

© 

i ...A : 

p 

G 

43 

G 

4J 

4-1 

G 

4-1 

O 

Q 

a 



> 

H 

«H 

0 

m 

p 


O 

CL 

P 

H 


2 

G 

P 

O 


§ 

tH 

< 

a 

tH 


A 


*-4 

44 

G 

2 

O 

4-» 


G 

i 

G 

0 

tH 

*G 

F 

G 


p 

44 



qjj 



b0 


A 

O 


G 

G 

OO 

G 

*G 

G 

bO 



G 

G 



G 

A 

a) 

0~ 

-> 

P 

G 


•H 

P 

O 

G 

G 

G 

G 

G 


44 

rH 


g 

G 

O 

43 

G 


G 

Ph 


O 

G 

rH 

2 

P 

G 

•H 



G 

G 


tH 

4-1 

V-' 

4-1 

P 

G 

4-1 

G 


G 

a 

O 

a 

a 

A 

> 

44 


•G 

P 


11 


used as Input to the synthesis system. The helical tip Mach number of 0.73 resulted in a frequency 
envelope shape with an approximately linear roll-off rate of 6.2 dB per 100 Hz. Each of the 18 
simulations was presented to the test subjects at D-weighted sound pressure levels of 70, 80, and 90 dB. 
The factorial combinations of six fundamental frequencies, three tone-to-broadband noise ratios, and three 
levels resulted In 54 advanced turboprop aircraft flyover noise stimuli. 


18 ADVANCED TURBOPROP TAKEOFFS 
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Figure 5.- Test stimuli 



CONVENTIONAL TURBOPROP AND JET NOISE STIMULI 









3 











bC 

3 




•k 


in 




3 

3 




o 


i-4 


B 

44 

H 

14 

o 



o 



3 

3 

3 

*3 

O 

44 


r—t 

CO 

nS 

*5 

3 

e 

3 

U 

3 



3 

l 

a> 

g 

14 

•rt 

H 

O 


94 


c 

< 

4-4 

CO 

r-i 

X 

3 

o 

3 

3 


o 

N-/ 

JB 


U 

2 

44 

3 

O 

3 


14 


bC 

14 

0) 

E 

44 



O 


44 

4-» 

•H 

i-4 

44 


14 


3 

1-4 


a 

44 

<y 

3 

3 

•3 

*3 

44 

O 

a 



3 

* 

S 

3 

2 


44 

3 



> 

n 

i 

14 

o 

«3 

1-4 

3 


*3 


3 

o 

p 

44 



3 

*4 

U 

3 


o 

M 


CO 


r4 


U 

3 

44 


a 

•H 

44 


CO 

r4 

3 

u 

& 

3 



3 

CO 

3 

> 

3 

> 

•H 

O 

O 


a) 



CO 

3 


3 

3 

1-4 

O 


> 

4-4 

*3 

14 

3 

44 

3 



r4 


•H 

3 

3 

o 

U 

44 


a 

T3 



44 

•n 

4-4 

c 


3 

44 

o 

3 

3 




3 


a) 

U 

3 

M 

3 

94 


44 

1-4 

a) 

CL 

•c 

O 


a 


3 


o 

(0 

CO 

o 

44 

M 

3 

o 

3 

u 



g 

a) 

u 


14 

-3 

•c 

3 



CO 

o 

$4 

a 

3 

3 

2 


1-4 

44 


DC 1-4 

P- 

o 

O 


0 

3 

14 

44 


c 

4-1 


X 


a 


44 

44 

3 


•H 

3 

CO 

14 

3 

o 

3 


O 

94 


nS 

a> 

2 

3 

*3 

M 

M 

3 

u 

O 


M 

> 

> 

44 

CO 

a 

3 


CL 

94 


O 

a 



B 

o 

> 

44 


14 


o 

o 

144 

r4 


X 



44 

3 


3 

o 

44 

CO 

3 

|4 

3 

*k 

JS 



94 


O 

3 

U 

3 

bJL 

3 

bt 

a 



3 

3 

o 

0) 

44 

3 

O 

14 

o 


44 

> 


14 

> 


•H 

14 

1-4 

J4 


44 

•H 

CO 

44 


i-f 

*3 

44 

44 

a 


O 

14-1 

44 

3 

44 

3 

U 

3 


o 


a) 



3 

44 

3 

o 

a 

U 

X 


X 

T3 

X 

> 

3 

O 

a 

o 

3 

94 


CO 

g 

o 

c 

94 

•rt 

3 

1-4 

X 

3 


H 

cd 

cd 

o 

o 

44 

M 


bC 

44 




w 

o 

u 

3 


•3 

14 







14 

3 

44 

O 

42 

3 


• 

o 


m 

CO 

> 

44 

3 


X 


m 

CO 

• 

i-4 


3 

3 

3 

3 

44 



CO 

44 


44 

O 

H 


X 



3 


a 

44 

0) 

O 

o 

44 

44 

94 


n 

CO 

g 

O 

TO 


u 

< 


O 

• 

3 

44 

e 



3 

14 


44 

44 

44 

bC M 

14 

1-4 

0) 

42 

3 


o 


4-J 


O 

|4 

cO 

*3 

H 


• 


3 

3 

44 

X 

3 

44 

44 


a 


3 

3 

94 


03 

Cl 

O 



o 

3 

3 

44 

U 

3 


X 

44 

44 

• 

*4 

14 

3 

14 

94 

•H 

•k 

a) 


o 

44 

a 

*4 

3 

3 

14 


CM 


CO 


3 

o 

3 

a 


3 


nO 



CO 

14 

x> 

> 

3 

bC 


a) 

CM 


u 

bC 

o 

u 


PC 

3 

44 

44 


44 

o 

3 

a 

3 

3 


14 

3 

3 

nS 


44 

14 


44 

3 


*3 


3 

M 

c 


*3 

3 


3 

• 

94 


CO 

o 

•H 

PQ 

14 

3 

3 

3 

3 

O 

3 

3 

SB 


•3 

o 

3 

•e 

1-4 

3 

O 

X 

U 


*3 


a 

3 

H 

3 

14 

3 

44 

o 

, « 

3 

O 

a) 

r4 


U 

1-4 

*4 




TJ 

O' 

u 

3 



U 


94 

CO 

f 

3 



U 

• 

3 

3 

3 

O 

■H 

X 

1-4 

T3 

3 


be 

X 

44 

X 

44 


CO 

a 

3 

x 

3 


3 

3 

44 


•rt 


c 

3 

H 



U 

3 


3 


Q 

14 



3 

O 

X 

O 

•k 

3 




*» 


>4 

O 



44 

O 


«k 

0) 

O 

• 

^5 


B 


44 

X 

•H 


M 

oc 

14 


in 

o 

3 

3 

44 

4-1 

•-4 

0) 


r4 

3 


u 

> 

94 


CO 

1 

> 

«k 

3 

,3 

3 

44 

3 

o 

3 


03 


O 

6 

44 

3 


3 

94 

3 

44 

SH 

/—v 

r- 

14 


X 

3 

J4 

14 

X 

CO 


o 


44 

B 

44 

3 


3 

44 

<u 

«k 

*-4 

44 

CO 

o 


a 

3 



44 

CO 

1 

O 


u 

. |4, 

3 

X 

a 

44 


I 

o 


3 

44 

3 

3 

44 

O 

3 

a) 

*4 

p 

CO 

CO 


44 

44 


94 

l4 

JC 



r4 

i4 

0 

3 

3 

94 

a 

o 

4-1 


•k 

a> 

O 


3 

•H 

3 

o 

a 


4-> 

o> 

> 

3 

O 

U 

ns 

3 

X 


44 

*4-4 

1 

3 


O 

bC 


3 

u 

3 

o 

cO 

o 

1-4 

44 

o 


3 


3 

3 


(4 

p 


CU 

m 

3 

-3 

94 

44 

3 

> 

* o 


3 

T-j 


44 

44 

O 


3 

M 

M 

•k 

9-» 


Ps 

x. 



3 

1-4 

d 

**4 

n- 

9 

• 

*4 • : 

, m 

•*S 

3 

X 

3 

B 

05 

CM 

ifc 


3 

•ci. 

I 

O 

44 

U 

g 




-g : : 


£ 

3 




m 

§■ 

A 

I 

o 

14 

1 

, * 

Cft 

•8 

CM 

o 

M 


U 


a 

44 

*r1 

CM 

44 

2 


3 

< 

a 

«k 


3 

X 

44 

«4 

0 

3 

94 


o 


-3 

0) 

O 

O 

o 


r4 

X 


rO 

o 

3 

> 

u 

3 

a 

3 

3 



u 

r^ 

3 

3 

a 

X 

V4 

94 

> 

3 


3 

1 

O 

O 

a 

3 

14 

2 

3 

X 


4-1 

« 

CO 

o 

3 

44 

3 

> 

r4 

44 


13 




Figure 6.- Subjects in anechoic test facility. 


EXPERIMENTAL METHOD AND DESIGN 



cd 





a; 

> 






G 

G 


N 



bC 

• 

G 

d 


I 



4-J 



0) 


cd 

•H 

Pi 





d 

iM 


d 



G 

G 

4-J 


G 

4-J 


iH 

bo 


d 



4-J 

O 




cu 

4-J 






IH 

G 



IH 

G 


i—l 

G 

2 

4-J 


C 

O 

CM 


Pi 

4-J 

d 


1-t 





P 

O 

*d 


G 

d 


iH 

TH 

d 



•H 

<u 


CM 

CU 

c 

4-1 

M-4 

i—l 


o 

W 


P 

H 

c 

O 

IH 

4-1 


o 

CO 

4-1 

G 


cd 

T-l 

4-J 

O 


a> 


O 

d 


eg 

G 


d 

4-J 

G 

4-J 

e 



G 



•H 


4-J 

d 

c 


Pi 


M-4 


B 



P 


o 

a 



*d 

4-J 


Mh 


CM 




d 

2 

CO 

O 

c 

O 

i—l 

•H 


o 

d 


o 

G 

i— i 

i— 1 

< 

a 



CO 

O 

•d 


o 

CO 

e 

c: 


<u 


G 

4-J 


4-J 

T3 


o 

p 

G 

G 


G 


4-J 

d 


0) 



t 

i-i 

c 


CP 

d 

> 

CO 



G 



p 

> 

O 

c 

CJ 

• 

G 

i— ( 

CO 

G 


o 


Pi 

*rH 

G 

cu 

a 

G 



to 

U 


1— 1 

o 

G 

•H 

o 

X 

tg 

G 

2 

4-1 

•H 


4-J 

o 

Q> 

4-J 

O 


G 

i—i 

G 


tc 

O 


G 

O 

i— I 

4-J 

IH 

G 

SC 

4-J 

a 

g 

CM 



4-J 

a 

cd 

o 


cu 


CD 

• 


P 

4-J 

> 



G 

4-J 




•H 


G 


Pi 


X 

4-J 

cu 

<u 


G 

IH 

CO 

o 

a 

G 

G 

G 


G 

G 

4-J 

o 

g 

4-J 

o 

*G 


<U 


a) 

c 

CD 

d 

p 

d 

O 

d 

eg 


G 

i— 1 

G 

G 

*d 

iH 

G 

G 

d 

CO 

a 




0) 


cu 


H 

o 

4-J 

G 

i—i 


b0 

P 


O 

4-J 

•H 

> 

P 

in 

4-j 



CO 


M 

4-J 

CU 

CO 

< 


M-l 



d 

B 

G 

G 

0 

4-» 

a 


< 

TH 



a) 

•o 

2 


O 

Pi 

d 

cu 




4-J 

P 

B 

O 

iH 

MH 

d 


G 

G 


MH 

c 

G 

CO 

G 

> 



0) 

4-J 

p4 


• 

cu 

o 

G 

*ri 

P 

4-J 

CM 

B 

4-J 

p 

P 

rH 


G 

G 

•H 

G 



a 

> 


CP 

• 

•H 

p 

IH 

d 

4-J 

M-4 

d 

•H 

IH 

G 

p 

G 

G 

G 

d 


o 


1 


M 

c 

c 


CO 

iH 

o 


4-J 

CO 


b0 

*o 

X 

G 

o 


P 

d 

4-J 

*G 

g 

2 

o 



o 

1-1 

f-l 

4-J 

d 

o 

G 

o 


CO 

IH 


G 

P 

o 

#k 

G 

4-J 


G 


d 

55 



o 


«d 

G 

0 

CO 

P 


d 

1—1 

2 

X 

B 

G 


rH 

*d 


G 

CO 

d 

H 

M 


• 



G 

2 



a 

G 

o 

G 

£ 

IH 


mh 

G 

H 

G 

o 

G 

G 

o 


& 


CO 

cu 

CU 

O 

e 

4-J 

<U 


d 

G 

> 


C/i 

P 

CM 

G 


Ph 

4-J 

G 


cd 


O 


d 

Pi 


•H 

cu 

CO 

o 

o 

4-J 

G 

G 

G 


O 

•H 

O 

«s 



i—l 

CO 

a) 

• 

z 


i—i 

0) 

d 

4-J 

Pi 


G 

4-> 



f-l 

i—l 



T3 

4-J 

c 

G 

i“H 


2 


O 

z 


2 

* 

i—i 

•H 

O 

C 

G 


M-l 

P 


a 

• 

•X 


1 

o 

d 

G 

G 

!> 

CM 

t-H 

•<3 


B 


o 

T5 

G 

(U 

5^ 

•G 

O 

O 

G 

B 

d 

G 

O 

c 

IH 

4-» 

CJ 

G 


o 


: 


•H 

CO 

c 

T3 

IH 

> 

O 

G 


M-4 

P 

•H 

5 

G 

> 

o 

4-J 


iH 

■H 

>% 


O 


: 

4-J 

Q> 

M 

G 


0) 

G 

CO 

d 


d 

CO 

pH 

a 

4-J 

G 

CJ 

G 

4-J 

CJ 

p 

0) 

4-J 

a 

• 

CO 

Pi 



PC 

CO 

G 

d 

o 

s 

CO 






G 

IH 

c 

G 

o 

o 


M 

E~* 


O 


C 



G 


G 

1—1 

CD 

G 

'G 

G 

bC 

G 

P 


G 

G 

4-> 

g 

o 

<D 

Z 

X 

O 

• 

cu 


cu 


Xi 

G 

G 

G 

d 

G 

d 

G 

d 

P 

*d 

•d 

G 

<0 

cd 


4-) 


o 

CO 

CO 

> 

m 

CO 

G 

i—i 


> 

P 

4-J 

G 

4-J 

iH 

4-J 

O 

G 

n 

cr 

p 

>■» 

B 


w 

cd 


CO 

cu 


0) 

G 

4-J 

CO 

G 

a 






o 

C 


G 

o 

o 

o 

0) 

<3 

a> 

a> 

0) 

CO 

G 

d 

2 

G 

G 

i—l 


'G 

«k 

G 

i^ 

o 


•H 

G 

P 

d 

g 

M 

d 

W 


a 

CJ 


iH 

4J 

e 

G 




G 

d 

G 

P- 

4-J 

G 

MH 

•H 

Mh 

g 

2 

CM 

H 

d 

M 

c 

o 

<u 




d 

G 

G 

C 

'G 

Ph 

> 

a 


C 

G 



d 

cd 



& 

O 

cd 

Pi 

Pi 

PQ 

P 

cu 

cr 

P 

> 

d 

d 



G 

G 

O 

•d 


P 



G 


Z 

CM 

X. 

a 

2 


0 

d 

G 

O 

•H 

o 

i—i 

#k 

4-J 


G 

4-J 


CM 

G 

g 

a) 

i—l 

s 

D 


o 


> 


CM 

4-1 

CO 

o 

4-J 

CD 

o 

N 

G 


O 



H 

4-J 

o 

d 

cd 

• 


'O 

£ 

bO 


in 



d 

CD 

O 


c 

d 

P 

d 

iH 

4-J 

d 


c 

iH 

4-J 

o 

m3 


a) 

C 

C 

CO 

ON 


CO 

d 


G 


•H 

d 

•H 


4-J 

G 

z 

•k 

G 

4-J 


CO 

d 

o 

4-J 

cd 

•H 

cu 


cu 

G 

CO 

G 


G 



MH 

•o 

CJ 

P 

CM 

G 

CJ 

o 

*d 


< 


cd 



d 

o 

a 

> 


O 

d 

G 

G 

#k 


G 

G 

•H 

w 

O 


d 

(1) 

4-J 


* 

i—i 

£ 

o 

i—i 

4-J 

•H 


CO 

c 

d 

d 

CO 

d 

G 

4-J 

P 

MH 


iH 


*0 

bO 

c 

H 

£2 

d 

cd 

i—i 



cd 

CU 

2 

G 

- w 


G 

d 

d 

G 

P 



4-J 

M 


T3 

iH 

<3 

z 

o 

<u 

i—i 

> 

m 

4-J 

l-l 

> 

5^ 


G 

d 


H 

i— I 

O 

G 

G 

o 

iH 

p* 

d 

o 


M 

i—i 

e 

o 


d 

d 

d 


O 


> 

H 

G 


d 

CJ 

d 

P 

G 

> 



ex 

o 

PQ 

cd 


CM 

CO 


0 

G 

*c 

G 

G 

G 


G 


CJ 


4-J 


p 


a; 



Z 

C* 

o 

a) 


d 

B 


•H 

G 

G 

d 

4-1 


P 

• 

i—i 

G 


•d 

P 

G 

CO 

CO 

f“H 

w 

P 


CO 

0) 


o 

cd 

P 

G 

G 

4-J 

O 

• 

d 

*G 

G 

o 

•d 

G 

O 

•d 

•H 

4-J 


>< 

H 

a) 

0) 

d 

o 

p 

4J 

G 

n 



O 

CO 

*G 

G 

O 

iH 

G 

CJ 

CJ 

c 

o 

a 


o 

CO 

Pi 

d 

4-J 

4-J 

CM 

cd 

> 

B 

G 

w 


o 

G 

4-J 


4-J 

G 

o 


G 

z 

0) 

•k 

z 

M 

2 

4-J 




T3 


P 

G 

G 

TJ 

iH 

O 

G 

G 

G 


p 

G 

d 


t-3 

M 

z 

C 



d 

CO 

Q 


4-J 

G 

2 


P 

P 

O 

i—l 

P 

P 

c 

a 

C 


4-J 

d 

cd 




•k 

bC 

cu 

d 

DO 

G 

4-J 

S 

T3 

•H 

4-» 

P 

d 

G 

d 

o 


o 

G 

CM 

d 

»-i 


* 

CO 

0) 

d 

u 


CJ 

CU 

G 


G 

d 

2 

a 

o 


•d 

iH 

i-i 

4-J 

IH 

G 

CO 

o 

H 

w 

4-J 

Pi 

o 

o 

M-l 



*G 

G 

P 

4-J 

S 


i—i 



4-J 

G 



M 


a 

o 

d 

c 

d 

Pi 

o 

O 

CO 

G 


0 

G 

1 


c 

G 

G 

bO 

CJ 

> 

•d 

'd 

O 

4-J 

iH 

z 

PQ 

2 

C0 

d 

CO 


d 

cu 


G 

T3 

G 

G 

o 

a 

G 

G 

G 

G 

G 

G 

M 

CO 

C 

s 

<3 

B 

cd 

4-J 


CO 


a 

i— l 

CO 

n 

C 

G 

IH 


O 

•H 

P 

i-l 

O 

•H 

•H 

g 

d 


5 

bo 

2 


cu 

<u 

'd 

cu 

CO 


CO 

o 

•H 

4J 

G 

n 


P 


o 

MH 

<! 

4-) 


T3 

c 

r d 

B 

CO 

a 

d 

2 


d 

G 

G 


o 

G 

P 

4-J 

l-l 

O 

G 

G 

•H 



cd 

£ 

M 

d 


CU 

G 

i—i 

e 

c 

d 

d 

O 

G 

c 

fM 

G 

G 

a 

CJ 

G 

G 

4-J 

>> 

o 


cd 

H 

•n 

CM 

iH 

cd 

2 

C 

IH 

4-J 

4-J 

a 

•o 


d 

s 

•H 

a 


iH 


G 

<D 

> 

CO 


U 


O 

4-J 

5^ 

> 

0 





iH 

MH 

o 


P 

G 

c 

o 

G 

G 

i— f 

4-J 

cd 

; 

w 

0J 


Pi 

O 


CM 

cu 

G 

G 

G 

> 

O 

i—i 

G 

G 


o 

G 

d 

•d 

be 

1 

& 

£2 

►d 

id 

CO 

CU 

G 

G 

Pi 

d 

O 

O 

G 

O 


G 

O 

> 

>> 

iH 


H 

•H 

c 



55 

PQ 

4-J 

4-J 

CP 

G 

•H 

V 

4-J 

•H 

d 

d 

P 

Ou 

O 

•H 


d 

4-J 

*d 



«d 

4-J 

a) 

M 

O 


•H 

o 

cd 


a 


M 


4-J 

a 

d 


P 

P 


G 

G 


G 

m3 

P 

i— » 

£ 


CM 

c 

Pi 


bC 


T3 

G 

O 



o 

X 

4-J 

G 


P 

> 

• 

G 


•H 

cd 

o 

•k 

O 

d 

CP 

G 

G 

CO 

G 

d 

P 

G 

o 

p 

G 

2 

d 

G 


iH 

/-s 

G 

2 

d 

cj 

z 

Q 




cd 

•H 

S 

G 

cr 

a 

P 

4-J 

bC 

i— l 

B 

4-J 

G 

'd 

G 

I-H 

o 

d 

H 

CO 

z 

W 

/-s 

i—i 

CU 

2 

bC 

> 


G 


2 



CX 


o 

•H 


CJ 


4-J 

4-> 




pH 

CO 

d 


S 

C 


d 



& 


*G 

B 

G 


G 

G 

P 

• 




2 


Z 

4-J 

CM 

•H 


G 

CO 

Z 

G 

i—i 


G 

G 

o 

G 

o 

4-J 

d 

G 

MH 

P 

g 

• 

d 

tH 


a 

bC 

T— 1 

cu 

P 

*H 

pH 

O 

d 

CO 

N 

4-J 

o 

iH 

u 

4-> 

H 

a 

G 

o 

iH 

/-N 

H 

d 

z 

0) 

C 

1 

d 


CO 


•H 

o 

I—l 


O 


o 

H 

G 



P 

Mh 


vO 


w 

z 

•»-> 

•H 

I—l 

4-J 

bO 

X 

T3 

CO 

> 

G 

i— l 

G 

G 

G 




G 

N-/ 


s 



2 


d 

c 

cu 


G 

iH 

G 

CO 


> 

G 

i—l 

P 



G 

• 

> 


*d 

o 

G 

• 

w 

: 

d 

cd 

d 

bO 

i— i 

cd 

4-> 

G 

d 

G 

G 

G 

Q 

G 

• 

P 

G 

•H 

c 

G 

o 

M 

g 

S 


CO 

2 

iH 

G 

TJ 

c 

G 

P 

o 

rH 

G 

CO 

B 

d 

G 

2 

rH 

4-1 

o 

•H 

p 

d 

i—i 

H 

CO 


e 

o 

•H 

P 

cd 

l—l 

bO 

•H 





4-J 

G 


G 

CJ 

•H 

pH 


b0 

cd 

X! 

cd 

CO 


a> 

4-J 

O 


d 

G 

d 

G 

CO 

G 

G 


iH 


> 

G 

4-J 

a 

V 

•H 

a 

W 


CO 

d 

T3 

Pi 

u 

c: 

a 

P 


CD 

G 


d 

CM 

O 

G 

G 

Mh 

G 

a 

•H 

CM 

CO 


CO 

o 

4-J 


<U 

<v 

0 

i— i 



G 

> 

bO 

4-J 

O 

G 

G 

rH 

cm 

i—l 

G 

o 

N-/ 



c 

Pi 

•H 

bO 

> 

p 

•H 

G 

G 

G 

d 


G 




O 


G 

d 


d 


5o 

T> 

o 

a 

U 

a 

G 


CO 

O 

d 

CO 

H 

CD 

•H 

*G 

d 

p 

iH 

*d 


bC 

G 

o 

4-J 

P 

G 

•H 

cd 


•H 

O 

CM 

CO 


H 

•H 


d 

4-J 

G 

o 

G 

4-J 

G 

G 

G 

P 

g 

c 

o 

i—l 

4-> 

N-X 

CU 

> 

o 

CM 

cu 

CU 


O 


i—i 

d 

G 

G 

> 

G 

4-J 

d 

P 

G 

c 

2 

bO 

0) 

o 


I—l 

cd 


O 

Pi 

d 


G 

• 

d 

c X 


G 

O 

•H 

o 

4-J 



cd 

a 

a) 

d 

d 

CO 

cd 

d 

CM 

CU 

bC 

4-J 

• 


4-J 

S 

e 

W 


>% 

P 

G 


\0 

G 


•H 

4-J 

cd 

M 

C 

a 


O 


cu 


•H 

M-4 

G 

•H 

o 

d 

MH 

i— 1 

G 

P 

G 

CO 

G 

1-1 

M 

cd 

i—i 

4-J 

cd 

CO 

«k 


G 

u 


i—l 

CM 

G 

4-J 

o 


O 

MH 

> 

P 

•H 


o 

1—1 

<U 

a 


00 

2 


CO 

a) 

4-J 


2 

2 

O 

B 

CO 


*G 




O 


p4 

IH 

2 

a 


g 

c 

B 

a> 

d 

CO 


H 

> 

B 

G 

•H 


G 

G 

G 

G 

G 

o 

•d 

< 

4-J 

a 

X 

i—i 

P 

•H 


> 


o 


cd 



M 

P 

d 

IH 

G 

G 

d 

P 


G 

Pi 

O 

00 

a) 

00 



<U 

•H 

: 

CP 

M 

«ri 

G 

4J 

G 

G 

o 



O 

4-J 

Q 

G 

G 


G 



o 

5 

4-J 

d 

4-J 

M 

p 

1^ 

0 

i—l 

CO 

4-J 

a 

G 

G 

•k 

IH 


B 

G 

d 

G 

P 


0) 

•H 


o 

H 

O 

CO 

d 

*1 

O 

d 



X 

P2 

G 

O 

4-J 

bO 


O 


O 

P 


x 

M 

0) 

a) 


a> 

I—l 

CP 

PQ 

ti 

G 

G 

t". 

G 


d 

d 

G 

C 

G 

4-J 

G 

«H 

O 


4-J 

2 

t—i 



T-J 

cu 



X 

•H 

G 

eg 





iH 

iH 

G 


G 

4-J 

CJ 



a 

cd 



d 

> 

cu 

<D 

rH 

p 

> 


G 


p 

A 

P 

M 

P 

o 

O 

G 



c 

d 

o 

d 


d 

a) 

d 

d 

O 

G 

G 

1 

d 


o 

c 

G 

d 

d 

Sf 

d 

P 

o 


•H 

c 

CO 

CO 


CO 

i—i 

4-J 

4-J 

CL 

> 

CD 

PQ 

4-J 


MH 

d 

> 


H 

4-J 

4-J 

4-J 

G 


15 



16 





COMPARISON OF FREOUENCY WEIGHTING PROCEDURES 



05 






G 

1^- 




G 




c 



05 



42 





O 



* 

o 

05 


x 



4-J 

G 



C 

tH 



CO 

TH 

P 


4H 


05 


P 



G 

4-J 



G 

4-» 

05 



• 

4 : 

P 

3 

* 


G 

G 



o 

CO 

t* 



>. 

4H 

O 

bC 

N 


£ 

TH 



*tH 

TH 



rH 

o 


Mh 

TH 

.J 


4-J 

13 



4-» 

p 

05 

u 

05 

G 

G 


Mh 



G 

G 

13 


G 

cO 

05 

P 

4-J 

P 

05 

A 




JS 

P 

P 


G 

> 

O 

cO 

G 

G 

4-J 

G 

G 


G 


P- 

G 


p 


c 

13 

P 

G 

G 

C 

TH 

• 

42 

P- 


13 


u 

X 

05 

G 

G 

G 

P 

O 


G 

4-J 

TH 

Mh 

C 


o 

•H 

P 

cO 

G 

G 

4-> 

•H 

G 

G 


42 

O 

G 


u 

05 

05 

4-4 

G 


G 

4-J 

G 

O 

41 

CO 


4-J 




Mh 

05 

G 

G 

G 

G 

p 

TH 

4-J 

G 

CO 

CO 


13 

05 

Mh 



O 

rn 

TH 

3 

4-J 

Q 

O 

G 



c 

42 

tH 

05 


TH 

rn 

5h 

13 

O 

42 

tH 

O 

c 


G 

4H 

12 

42 

O 

4-> 

TH 

G 

G 

G 


4H 

TH 

TH 





H 

4= 

o 


> 

O 

p 

P 

G 

4-J 



05 

mh 

05 



•H 

G 


O 

p 

O 

rH 

G 

CO 


G 

o 

CO 


Mh 

13 

5-i 

G 

P 

0 

Mh 

G 

TH 

G 


P 


05 

• 

O 

05 

G 

O 

O- 

0 


P 

> 

G 


3 

42 

42 

G 


P 

be 

tH 



P 

P 

G 

G 


13 

o 

H 

C 

4-J 

a 

•H 

4-J 

G 

G 

O 

G 

13 

G 


0) 

CO 


TH 

G 


mh 

O 

42 

O 

P 

4-J 


P 


a 

05 


4-J 

05 

05 


G 

4-> 

TH ’ 

P 

G 

X5 

G 


o 


• 

CO 

0 

42 

G 

P 


4-J 

G 

•H 

P 

Mh 


$-i 

P 

CO 

•H 

05 

4-J 

42 

P 

Mh 

G 



G 

Mh 


Cu 

o 

3 

5h 

P 


H 

0 

O 

P 

C 

MH 

13 

TH 



OH 

rH 

CO 

G 

u 


a 


3 

O 

O 

C 

13 


4-J 


2 

> 

05 

CD 



G 

13 

tH 


G 



c 

rH 

e 


G 

4-J 

• 

G 

G 


4-J 

G 

4-J 

4-J 


g 

0) 

tH 

CJ 

05 

G 


G 

O 

Mh 

G 

CO 

CO 

G 


e 

> 

4-1 

•H 

B 

05 


O 

G 

O 

•H 

3 


42 


G 

05 

CO 

p 


P 

G 

4-J 

TH 


13 

G 

G 

4-J 


P 

rH 


4H 

G 

bt 

5h 


P 

G 

G 

G 

43 



3 


42 

05 



G 

4-J 

G 

O 

P 

G 

4-J 

G 


05 

05 

U 

£ 

CO 

05 

bC 

G 

a 

tH 

P- 

43 


4-J 


CO 

05 

cO 


TH 

4 : 

•H 

G 

B 

4-J 



c 

G 


g 

TH 

05 

05 


4-J 

Mh 

P 

O 

•rH 

Mh 

A 

TH 

G 


e 

o 


CO 

c 



G 

u 

13 

O 

4-1 


th 



g 

P 

•H 

c 


G 

MH 


13 


G 

CO 

13 


a) 


o 

O 

TH 

G 

tH 

MH 


G 

G 

42 

G 

G 


05 

13 

MH 

G 

4-> 

0 


•H 

• 


O 

4-J 

G 

tH 


tH 

05 



G 

TH 

G 


CO 

G 

•H 


G 



o 

4-1 

•o 

13 

TH 

4-J 

G 


c 

42 

4-> 

13 

G 

CO 


C 

cO 

0) 

G 

P 

G 

> 

G 

0 

4-J 

G 

G 

P 

4-J 



rH 

g 

G 

G 

TH 

■H 

42 

tH 


•H 

4-> 

G 

CO 


a) 

3 

TH 


> 

> 

bC 

4-J 

4-J 

>> 

> 

O 

Mh 

G 


42 

a 

6 

CO 


05 



O 

42 

G 

c 

Mh 

4-> 


4H 

rH 

P 

3 

G 

13 

G ' 

G 

G 


13 


TH 




CO 

05 

rH 

tH 


P 

G 

p 

13 


G 

13 

rH 


Mh 

a 

4-J 

G 

P 

13 

G 

O 

p 

G 

12 

45 


G 


O 


05 

0 

4-J 

P 


P 

0 

> 

P 


Mh 

G 



05 

13 

•H 

05 

G 

13 

O 

0 

O 

G 

13 

O 

tH 

• 

►» 

42 


4-> 

0 

13 

G 

G 


P 

13 

rH 


4-J 

4-J 

4-1 

<u 

0) 

CD 


G 

G 


C 

O- 

G 

3 

G 

CO 

G 

TH 


P 


05 

G 

th 


O 

B 

G 

O 

G 

•H 

G 

i— 1 


05 

42 

CO 

4-J 

•g 

G 

TH 

•H 

4-J 

42 

G 

4-J 

G 

TH 

g 

> 

G 

tH 

CO 

0 

bC 

4-J 


CO 

CO 

G 

G 

•H 

X3 

CO 


G 

O 


0 

G 

G 

G 



G 

4-J 

MH 

cO 


CO 

05 

c 

05 

u 

P 

P 

G 

4-J 

4-J 

TH 

CO 

tH 


rH 

C2 



42 


G 

3 

£ 

CO 

M 

Mh 


G 

a 

05 

O 

P 

42 

4-J 

4-J 

> 

13 


G 


TH 

G 

bC 

o 

> 

tH 

O 

o 


MH 

G 


G 

rH 


G 

4-J 

•H 

f-t 

05 

4J 

Mh 

G 

P 

G 


4-J 

O 

rH 

• 

be 

G 

CO 

4-) 

rH 

g 


05 

05 

P 


3 

tH 

G 

CO 

•H 

B 


O 


05 

z 


rH 

a 

P 

O 

4-J 

0 

G 

CO 

•H 

G 

TH 

05 

P 

u 

P 

rH 

5h 

O 

42 

G 

CO 

CO 


X 

42 

13 

> 

JH 

o 

o 

G 

TH 

P 

4-J 

tH 


G 

p 

O 


0) 

•rH 

o 

p 

Mh 

0 

G 

P 

tH 

13 

G 

G 

0 

P 

13 

u 

4-» 

o 

u 


CO 


G 

> 

G 

42 


mh 

a 

rH 

a 

O 


05 

CO 


MH 



P 

4-J 

13 


p- 

3 


05 

U 


P 

0) 

C 

G 

13 

Gl 


G 

CO 

<c 

O 

0) 

1-5 

C2 

G 

o 

4= 


O 

C 


13 

4J 

4-J 


G 

42 

42 

cO 

O 

P 

4-J 

G 

TH 

G 

G 

G 

G 

CO 



4-J 

3 


TH 

P 


G 

4-J 


G 

42 

G 

G 

• 

PD 


CO 

CO 

4-J 

0) 

• A 

a 

C5 

42 

G 


P 

4-> 

13 

13 

0) 


05 

G 


05 


•H 

4-J 

G 

* 

P 


P 


4-J 

05 

p 

•H 

G 

a 

4-J 


TH 

>*> 


O 

rH 

G 

O 

CO 

42 

3 

u 

O 

G 


G 

> 

O 

»J 

G 

G 


rH 

be 

4J 

13 

05 

•H 

G 

G 

P 


G 


G 

G 

P 

• 

TH 


05 

P 

4-J 


G 

a 

42 

G 

13 

3 

•H 

O 

O 

4-j 

c 

G 

JPu 

g 

0 

p 


4-J 

G 

C 


4-J 

MH 


0) 

05 

O 


•H 

G 

42 

Mh 

O 


G 

13 

CO 

4-J 

CO 

05 

05 

P 


13 

G 

4-J 

O 

42 

4-> 


C 

•H 

42 

G 

> 

> 

cx 

05 

05 

G 




G 

m 

G 

4-J 

be 


a 

4-J 


42 

P 


1 — ( 

G 

G 

42 

jJ 


G 

•H 

rH 

TH 

05 

4-1 

4-J 

P- 

C© 

rH 

G 

O 

4-J 


13 

4-J 

G 

rH 


45 

G 



4-> 

G 

O 

th 


Pu 

G 

CO 

P 

G 

o 


05 

05 

0) 

O 


•H 

p 

G 


4J 


4-J 

0 

4-1 

CO 

e 

42 

42 

tH 

5h 

4-J 

4-> 

4-J 


G 

A 

CO 

CO 


05 

05 


4-> 

13 

O 

G 

G 

G 

.J 

G 

CO 



u 

G 

P 

O 


<D 

Mh 

tH 

B 

G 

Ph 

P 

G 

4J 

CO 

CD 

G 

3 

4-J 

MH 

P 


> 


TH 


P 

CO 

2 

G 

13 

05 

CO 


O 

cx 

G 

G 

G 

13 

>> 

O 

G 

G 


P 

P 

CO 

’G 



4-J 

13 

G 

G 

42 

G 

G 


CO 

O 

05 

05 

05 

G 

G 

rH 


tH 

tH 




G 

C 


MH 

0 

P 

O 

O 

G 

13 

O 


13 

C 

G 

P 

O 

g 

4h 


05 

TH 

•H 

G 

P 

G 


G 

O 

4-J 

G 

•H 

M 

•H 

05 

13 

4-J 

4-J 

G 

G 


rH 

> 

TH 

G 


4J 


X) 

42 

tH 

G 

G 

P 

T3 

G 

P 

O 

4-J 

13 

P 

G 



4-J 

CO 

•H 

•H 


C 

G 

G 

rH 

G 


O 

•H 


05 


G 

> 

P 

G 

G 

> 

G 

rH 

P 

G 

P 

> 


42 

Mh 

o 

05 

G 

42 

4-J 

G 

rH 

O 

3 

42 

P 

G 


4-J 

O 

a 

13 

> 

H 

G 

G 

G 

Mh 

13 

4-J 

G 

13 


17 



I 



18 


NONE FAR36 *500Hz 

TONE CORRECTION PROCEDURE 





COMPARISON OF TONE CORRECTION PROCEDURES 


I 






H 

no 



no 




c 


3 

M 

a> 


#* 

tO 


3 

CO 

JC 


3 



o 

nO 

AJ 


o 

no 


4-> 

3 



•rt 

0) 



CO 

x: 

rM 

4J 

M 


Mm 

4~> 

4J 

Oh 

O 

a) 


o 

CO 

o 

Oh 

3 

no 




•O 

CO 

u 

•H 


CO 

a> 



u 

CO 


3 

x: 

u 

4-> 

o 

3 


o 

4-> 

o 

o 

u 

o 


•H 


Pm 

c 


o 


4-> 

CD 



a) 



3 

4-4 


CO 

a 

CO 


•H 

O 

• 

g 

o 

G 


*M 

r-f 

o 

o 

AJ 

TM 


3 

Oh 

•rt 

no 


u 


> 


o 


no 

4M 



a) 

AJ 


*M 



g 

u 

3 

o 

cO 

S 


3 

3 

B 

•rt 

no 



M 

bC 


.g 

3 

aj 


.3 

•H 

3 


CO 

CO 


4-J 

Mm 

CO 


4-J 

•H 




•H 


CO 

o 


a) 

3 

O 

CM 


3 




3 

H 

3 


• 

u 

H 




0) 





* 

4-1 


<r 

u 


s 

3 


4J 


o 

• 

Pm 

o 

a) 


a 

Mm 

O 


•rt 

i-M 

Mm 

cn 


3 

0) 

AJ 


O 


U 


-C 

o 

X* 


• 

o 

4-1 

AJ 

0) 

> 

*3 

MM 


a) 


Jm 


o 

a) 

»M 

bO 

M— 1 

o 

>•» 

CO 

M 

3 

o 

O 

o 

4-J 

a> 

v-/ 


4-) 


o 

•rt 



3 


CO 


rM 

Jm 

(1) 

o 

no 

0 

0) 

•rt 

o 

CO 

•H 

a) 

o 

e 

md 

Mm 


4-> 

JM 


o 

CO 


o 

O 

3 

AJ 

4-1 


4-> 

3 

T-t 

nO 

CO 


3 

3 


nO 

•h 

•H 

no 

O 

a) 

U 

0) 

CO 

u 

3 

•H 

4-J 

01 


c 

cO 

•rt 

4-> 

CO 

1— 1 

a 

o 

> 

MM 

a 

•H 

i-M 


o 


•rt 

•H 

CO 

3 

Mm 


X 

no 

no 

3 

Oh 

o 

a) 


Q 

cu 

O 

o 


14 

CO 

s 

tM 

a 

M 

CO 

CO 



O* 


3- 

3 


g 

a> 


CO 


o 

4-1 


hC 

no 

2 

Mm 

•H 

Mm 

AJ 

4-1 

0) 

> 

O 

4-> 

CO 



> 



3 


M-t 


o 

4M 

CO 

•H 

U 

O 

CO 

Sm 

i-M 

3 

> 

u 


3 

Oh 

3 

•tM 

a) 

•H 

4= 

CO 

B 

CO 

no 

no 

CO 

o 

CO 

•H 

a) 

3 



cO 

a 


H 

4-J 

nO 

Mm 

g 


A 


3 

M 

o 


no 

N 

CO 


cd 


u 

0) 

X 

*H 

CO 

no 

CO 

o 

4-» 


X 

3 

3 

g 

Mm 

O 

O 

H 

O 

cd 

o 


3 

o 


•H 

4-1 

>> 

Jm 

u 

m 


> 

CO 

4-J 

O 

u 


• 




u 

o 

& 


>M 

g 

3 

u 

o 

o 

4-J 

Pu 

*c 

g 

a; 

c 


•H 


4-1 

V4 


3 

0) 

rM 

B 


X 

c 


-O 

•H 

O 

CO 

AJ 

O 

no 


x> 

>M 

<u 


♦rt 

a 

CO 

3 

MM 

u 

rM 

4-) 

cO 

a) 



CO 

rM 

a 


c 

3 

CO 

Oh 

CO 

•rt 

no 

o 

O 

4-J 

6 


T3 

3 

AJ 

•H 

H 

o 

3 

0) 

4-1 


4-J 

3 

o 

0) 

P 

O 

u 

O 

CO 


•g 

Oh 

a) 

o 

•H 

<v 

00 

£ 


u 

Mm 

no 

u 



Mm 

u 


<10 


a; 

CO 

O 

o 

CO 

n 

& 

M 

a 


o 

c 

a 

4-J 

3 

o 



O 


•H 

bo 

•rt 

S 

3 

•H 

no 

> 

•H 

AJ 

•rt 

o 

4M 

a> 


pM 

O 

4-1 

•rt 

a 

no 

CO 


0) 

cO 

4-1 

a) 

3 

3 


M 


CO 

u 

u 

3 


U 

> 

»M 

u 

bO 

JM 


O 

0) 

3 

o 

(!) 

bO 


U 

no 

no 

o 

no 

3 



I 


19 



CO 

e 

u 

<D 


O O 

c c 
o o 


CJ 3 
rt j-t 
VJ 3 
0) T3 
4 J 

C M-i 
M O 

I 

Cn 

0 ) 

W 

3 

bO 

•rt 

U 4 


20 


100 150 200 250 300 

FUNDAMENTAL FREQUENCY, Hz 



INTERACTION OF FUNDAMENTAL FREQUENCY AND TONE-TO-BROADBAND 




rH 





73 



o 




CO 





03 



CO 




4-1 





4-1 



rH 




e 





CJ 



3 




2 





•H 







e 





73 



/"N 



a 

c0 


3 



03 






o 

73 


42 


03 

M 







3 


4-1 


bC 

Of 


73 

• 



o 

3 

a) 



cO 


42 

03 

CM 



fH 

CM 

M 

CM 

u 

M 

4-1 

bC 

•H 

03 



4-» 



O 

o 

03 

CO 

•H 

M 

M 



cO 

CM 

bO 


u 

> 

42 

X 

CO 





O 

fH 

42 

M 

c0 

4-1 


> 






CM 

U 

3 



03 





3 

c 


CO 


03 

3 

42 

73 

73 



CO 

o 

3 

CU 

P 

X 

cO 

4-1 

3 

3 



fH 

fH 

42 


o 

4-1 

42 


CO 

4-1 



o 

4-1 

4-1 

u 

fH 


4-1 

o 


CO 



c 

a 


o 

4-1 

bC 


4J 

CO 





co 

c 

CM 

O 

C 

U 


M 

CO 



73 

u 

M 


•H 

fH 

a) 

03 

03 

3 



c 

a; 


So 

73 

4-1 

4-1 

O 

> 

o 



cd 

4-1 


a 

3 

O 

CO 

3 

O 

•H 



X 

3 

• 

P 

U 

CO 

03 

CO 


> 



73 

CO 

•fH 

3 

O 

a> 

3 

a 

u 

4-1 

bC 

o 

rH 

mh 

03 

U 

• 


O 

2 

3 

cr 

3 

CO 


3 


a 

3 


U 

42 

CO 

a) 

X 

40 

03 

3 

M 


CJ 


42 

4-1 

So 

u 

4-1 

3 

CJ 

<1 

03 

< 

3 


1 


o 

CM 


CO 

C2 


42 


3 


o 

4-1 

a 


CO 


c0 


M 




Ml 

CO 

c 

rH 

fH 

So 


• 

o 

• 

o 


1 

42 

CO 

CO 


X 

O 

73 


4-1 

3 


a) 

4-1 


4-1 

: 


P 

03 

03 

3 

c 

<2 

3 


3 

P 

CJ 

73 

P 


X 

03 

3 

i-4 

o 

co 

o 

2 

fH 

03 

CO 

CO 

4-i 

4-1 



4-1 

U 


0 

M 

N 


a 


3 

3 

O 


o 

4J 

CO 

4-1 

fH 

CO 

B 

o 

O 

O 

w 

73 

42 

o 

73 

2 

rH 

4J 

O 

4-1 

O 


H 

2 

CO 

(0 

P 

0 

CO 

P 

o 



4-1 

U 

CO 


CM 

P 


6 

03 


03 

rH 

a 

a 


<0 

CM 

CM 

CO 

U 

CO 

>s 

O 

3 

3 


u 

3 



O 

03 

rH 

3 

3 

a 

Dd 

o 

23 


CO 

O 

P 

U 

4-1 

cO 

O 

B 

O 

3 

be 

a) 

3 

4-1 


a 

CJ 


4-1 

fH 

CJ 

0) 

•»H 

bC 

CO 


rs 

03 

03 

O 





CM 

u 

u 

a) 

CJ 

u 

U 

3 

Q3 

3 

& 

cr 


co 


> 

•H 


fH 

3 

42 

U 

o 

a) 

2 

rH 

> 

fH 

M 

u 

73 

C0 

4-1 

3 

M 

t-i 

X 



4-1 

4-1 

03 




> 

H 

CM 

H 

CO 

73 

CO 

03 

X 

be 

03 

CM 

3 





(0 

rH 

0 

B 

X 

O 

CO 


rH 


3 

4-1 

0) 


3 


4-1 



g 

CO 

• 

> 

4-1 

M 

03 

P 

3 


>. 

3 

Q 

4-) 

CO 

c0 

o 


X 


CO 

3 

o 

U 


e 

0) 

X 

rH 

3 

4-1 

03 

CJ 

cO 

3 

O 

1 

2 

CO 



o 


> 


42 

3 

0 

1 

e 

•H 

73 


c 

CM 

fH 

co 

4-1 

3 



c0 

o 

•H 

CO 

cO 

o 

4-1 

u 


cr 

4-1 

O 

73 

3 

73 

•H 

So 


fH 

fH 

CO 

3 

3 

M 

3 




o 

rH 

CO 

M 

CO 

u 

42 

H 

3 

M 

o 

< 

p 

03 

O 

4-1 

03 

CM 

> 

P§ 

CM 

<u 

•H 


3 

> 

a 

0) 

rH 


3 


> 

4-1 


< 

0) 


0 


rH 

0 


CM 

o 

CO 

73 


rH 

co 


CO 

3 

O 

W 

O 

to 

U 

<u 




4-1 

CO 

4-1 

3 

co 


i-H 


4-1 


73 

CO 

3 

& 

3 


M 

CO 

CM 

(0 

o 

9 

0) 

3 

03 


3 

3 

o 

4-1 


CO 

a> 

CO 

4-1 

42 

S-i 

CO 

0 


!z 

CJ 

a 

fH 

u 

o 

c0 

H 

03 

M 

3 

73 


<U 

o 

o 

u 

•H 

rH 


CM 

0) 

73 

3 


CM 

u 

p 

o 

4-1 

3 


CM 

> 

3 

4-1 


CM 

a 


o 

to 

O 

• 

fH 

o 

3 

3 


3 

o 

73 


u 

rH 

u 

73 


CM 

O 



x 

3 

3 


to 

fH 


rH 


fH 


a> 

M 

CO 

o 

3 

CJ 

3h 

U 

CM 

3 

73 



3 

X 

fH 

CO 


4-1 

O 


42 

3 


4-1 

4-1 

73 

4-1 

fH 

03 

2 

CM 


4-1 

fH 




co 

CO 

o 

42 

e 


PQ 




CO 

73 

o 

u 

P 

4-1 


CO 

73 

3 

4-> 


3 

<u 

Jh 

3 



03 

4-1 


O 

2 


4-1 

o 

4* 

73 

73 

CO 

42 

rH 

O 



CO 

a 

1 


P 

3 

4-1 

3 

CO 

be 



JH 

CO 

o 

O 

CO 

P 


CO 


3 

* 


4-1 

> 

4-1 

4-1 

X 

fH 

U 

03 

* 

fH 

3 


CO 

73 

1 


73 

B 

o 

U 

o 

73 

O 


3 

co 

<D 

<0 

CO 


CM 


fH 

3 

fH 


r- 1 


3 

> 

O 

rH 


73 

4-1 

3 

4-1 


rH 

3 

o 

•H 

M 

03 

U 

3 

CO 

a 

o 


fH 

x: 

4-1 

4-1 

X 

> 

o 

cO 

M 

3 

3 



4-1 


CO 

1 

03 

u 



73 

U 


ac 


•o 

rH 

o 

rH 

u 

CJ 

03 


3 



O 

p 

2 

4-1 


03 

•H 

CD 

►n 

4-1 


0) 

44 

CO 

M 

1 

03 


tH 

•H 

rH 

3 


M 




03 

> 

P 

4-1 

O 

43 

fH 


3 

2 


0) 

a 

fH 

o 

2 

c 

3 



6b 

o 

o 

o 

o 

M 

fH 

0 

1 

3h 

3 


•H 

a 

a 

a 

4J 

O 

4-1 


o 

3 

3 



CO 

<u 

(0 


03 

O 

2 

4-1 

73 





3 

to 

03 


fH 

42 

1 

•H 

73 



o 

cr 

o 

03 

X 

73 

4-> 

03 

a 

3 



3 

a) 

3 

M 

3 

03 


3 

3 

3 



3 

M 

0 

42 

CO 

U 


O 

o 

O 



CO 

CM 

c0 

4-1 

s - ' 

Of 


4-1 

o 

CM 


21 



FUNDAMENTAL FREQUENCY, Hz 





INTERACTION OF FUNDAMENTAL FREQUENCY AND TONE-TO-BROADBAND 



*m 




c 



o 




G 



4m 


G 


G 





G 





O 




4-1 



•H 

4J 


O 

TH 

G 

JS 



G 


4-» 

O 




M 


G 

c 

G 





U 

G 

O 



G 

CO 



G 



G 

•H 

G 

O 

G 



■H 


TO 

c 

>. 



o 

c 

*H 

c 

O 



g 

o 

o 

G 

G 





G 


C 




4-1 

1 

G 

G 



g 

o 

O 

X 




G 

cd 

4J 

4-1 

G 



X 

M 

| 


•H 



TJ 

a; 

g 

J-i 




G 

•u 

G 

G 

G 



O 

g 

O 

4-1 

U 



u 

•H 

4-1 

4-1 

G 



X 



G 

G 



1 

4-1 

« 

X 

S-i 



o 

c 



G 



4-» 

cd 


G 

4-1 



| 

a 

o 

X 

4-1 



g 

•H 

CO 

4J 

•H 



c 

4-1 






o 

•H 

0) 





4J 

a 

X 

1—1 

G 




bO 

4-> 

G 





•H 


U 

4-1 



2 

CO 

G 

G 




G 


0) 

G 

u 




cd 

g 

G 

G 





& 

bC 

i—l 


u 

o 


4-1 


i—l 


M 

Od 

g 

0) 

C 

hJ 

Jl 

G 

M 

G 

£ 


H 

3 




a 

• 

£3 

cr 


G 



G 


G 

0) 

O 

• 

G 

G 


S-i 

4-1 

G 

CO 

g: 

•H 

p* 

M-l 

o 

G 

G 

4-4 

a 

w 


g 

J-i 

*H 


G 

sc 

rH 

n 

<D 

O 

#v 

G 

H 

G 


4-1 

G 

/N 

G 

O 

4J 

o 

4-1 

G 

r*- 

□r* 


C 

o 

•H 

G 


G 

| 

G 


-o 

cr 

G 

H 

1 

e 

G 


G 

u 

4-1 


G 

o 

0) 

p 

G 


o 


•H 

X 

4-1 

bo 

rH 

M 

c 

4-» 

4-> 


•H 

G 

H 


G 



4-1 

4-» 


4-1 


fcJ 

G 


c 

Od 


g 

s 

x 

c 

G 


4-1 

T3 

Pm 

be 

•H 

& 

W 

O 



•H 


G 

C/3 


U 

T3 

X 

fj 

T3 

M 

g 

o 

G 


5 

G 

O 

o 

4-1 

4-1 

G 

o 

G 


•H 


a 

X 


4m 


4-> 


G 

4-1 

CO 



O 


u 



M 


G 

g 

u 

G 

G 

G 


u 

*M 

o 

•H 

G 

-C 


0) 

G 

a 


N-X 

bC 


4J 

be 


co 


•H 


G 


c 

CO 

G 

XI 


•H 

4M 

o 

G 

a 





•H 

i— 1 


G 


0) 

G 

4-4 



X 


X 

•H 

G 

>i 

4-» 

4-1 


4J 


In 

i—l 





CO 

G 

4-1 

e 

4-1 


CO 

<3 


X 


G 


g 



bC 

G 



u 


M 

•H 

x: 

G 


cd 

• 

O 

i— 1 

4-1 

O 




4H 

CO 


*rt 


4-1 

s 



4-1 

4-1 


(0 

PM 

* 

CO 

O 

G 


G 


Jm 

G 


U 


i—i 

TS 

G 

> 

>> 



f— i 

g 

> 


4-4 

G 


*H 

4-> 

G 

03 

•H 

G 



o 

£ 

o 

rH 

•H 


o 

0) 

O 

•H 

•H 

O 


rH 

M 

PS 

4-1 


G 



M 


G 

G 

1 


0) 

O 




O 


u 

a 

• 


G 

4-1 


p 


•o 


O 

1 


O0 

G 

G 

G 

•H 

G 


•H 

O 

4-1 

> 

4-4 

G 


pH 

•H 

G 

O 

O 

O 



4J 

O 

r-l 

•H 

4-1 



G 

*H 






t-« 


G 

G 

G 



G 

G 



JC 




•H 

4-1 

a 

4-1 


23 


100 



m 

"D 

< 


O 

LU 

I— 

O 

LlJ 

cn 

cn 

o 

o 




24 


Figure 11.- Comparison of annoyance responses using duration corrected 
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Figure 12.- Comparison of annoyance responses using EPNL. 
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A laboratory experiment was conducted to compare the annoyance to advanced turboprop aircraft flyover 
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